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The U. 5. DJagartment of Energy, U.S. Eavirenmental Protaczign Agency~Region
10 and the Stata of Idaha have complated a raview of the rararancad
information for _(PP- &Y hazardous sits, as it pertains ta the
INEL Fedaral Facility Agrasment or __f2-9-9/f. . Based an this raview,
the Parties have detarmined that no further dctign ror purpesaes aorf
mves..vgatran or study is justified. This decision is subject to review at
the time of issuanca of the Racard of Decision.
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DECISION DOCUMENTATION PACKAGE
COVER SHEET

PREPARED IN ACCORDANCE WITH

TRACK 1 SITES:

L5

ELTA L e I N XN
GUIDANCE FOR ASSESSING
LOW PROBABILITY MAZARD SITES
AT INEL

SITE DESCRIPTION: HEXONE SPiLL WesT oF CPP-660

SzTte ID: 64 OPERABLE UNIT: 2

WasTe Area Grour: 3

I. SUMMARY - PHYSICAL DESCRIPTION OF THE SITE:

| Site 64 is located immediately west of building CPP-660, Chemical Storage !
Warehouse. Zone 1 is adjacent to CPP-660 and is an asphalt pad of approximately
10 feet by 10 feet. Zone 2 is west of Birch Street and is an unpaved gravel
area of approximately 10 feet by 25 feet. On 2/14/84 a warehouse worker using
forklift to pick up hexone drums, pierced a barrel. 55 gallons of hexone leake

to the asphalt (Zone 1). Vermiculite was used to absorb most of the hexone.

This vermicuiite and contaminated snow was pushed across the road

(Zone 2) until personnel could clean it up. The vermiculite from Zone 2 was
barreled and disposed of. Both Zone 1 (asphalt pad) and Zone 2 (unpaved soil

area) were sampled. Some residual vermiculite was placed in Zone 2 after the
initial cleanup effort, however, analysis of 7ones 1 & 2 showed no

| concentrations of concern. I

Q. w



DECISION RECOMMENDATION

II. SUMMARY - QUALITATIVE ASSESSMENT OF RISK:

The quaiitative risk assessmeni at this site for any hazardous
substance/constituent is considered Tow because all substances are below the
risk-based soil screening concentrations. The risk assessment and closure plan
for site CPP-64 determined that no inorganics detected at CPP-64 pose a risk to
human health or the environment and it is unlikely that permissible exposure
levels would be exceeded.

III. SUMMARY - CONSEQUENCES OF ERROR:

1f remedial actions, such as removal of soil are taken
there would be unnecessary expenditure of funds that
remediation of other sites with greater risk.

here i3 no need,
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IV. SUMMARY - OTHErR DEcisioN DRIVERS:

RECOMMENDED ACTION:

No action is recommended for this site since there is no danger to human healtn
or the environment based upon the Golder sampling results (Reference 2) for both
Zone 1 and Zone 2.

SIGNATURES # PAGES: DATE:

Prepared By: DCE WAG Manager:

Approved By: I ndi ent Review:



DECISION STATEMENT

{ey DOE RPM)

UATE RECD:

DIsPOSITION: '(quz_éﬁ/
///wy//;, L on f,,rﬁ/x Y /, { AN

{/ ‘u-—"\—(/\

# PAGES (DECISION STATEMENT):

.

NAME: Lia A breen for Sl




DECISION STATEMENT | page ¢
~(sy EPA RPM)

DATE RECD: "7/r/(/ 91. r oo - oy~

N o e

DIsPOSITION:
Tf\atl( T W‘#P i ""’°¢ ~(3<1$f$ ‘](':J'!— guuﬁui_& a.s ua.u-j

‘uii‘h‘"w" ardesy u-n-s-nvww—%- u-fn- V%‘-J .adnula-n(*{ o

Go/dﬂ—‘- ?1100&‘ ﬂ-"-d Ok)rﬁj::»[oy;c UO.E Bq,’:s {cn- olc“»uis'rkj
!

5!1-6 1% |Cutrarn o I !A.ﬂ-)(M S;;J _9//// w '8¢ wdt
et PRV PR !:‘ F"‘cf e d a.‘f‘a fol owzed % B K
09‘5"-40((! . MO ogsuu-é M‘?CFI L.¢7¢.-J ,,ch(’T © ,°"
defone ol o bseved w a-.-,o}"'-‘s Sthan W

asﬁumtl with wac - w.de C’L‘M,‘J; M}-f- I e ~ot
059«-1_ e 91;#:4!:J (_enc‘,ﬁ' , b.f/’ 5Md e

Muwﬁc"«l d.u—u-uﬁ CIRAG~ woeda P‘/FQ, EQS'J . qLM
MO _]C.,,Cfﬂ.u. -qrcﬂ mvc§7170jr&- %d-fa-d m_pwa-«-(
T T N
—-“h__\g—-_

# PAGES (bsczszoﬁ STATEM!

NAME : // e FFEN 1




DECISION STATEMENT
(sy STATE RPM)

DATE RECD:

DISPOSITION: OF-54—
4 . oL

- i/ /
+ " v../ iR rt'(‘},re;,eﬁl‘g‘{—-'f'tfa [~ Waus =2 gmr( s O/“‘lL;RM (\d\'gm-'\ oo, —~
Niterg f:"s '“fTﬂJ €>irm t 4{ /A&aﬂe_ /"%Jé | 7 OLJ"}’/ /é'é‘cwg,> '"-acéC}i_
"‘("’”"‘"“’{‘r om wldes TP recorads (., cg_{'qg__,_ a Lcw-e_ﬁxa,.,ﬂ

ccrmbr = T ez o dona G’TL Rpxog,"'éd?' e _,4,_{\( & e _HD

N\c.t{'ZI‘Lm( [P c{,,;‘hﬁ_t._d__’ _L 5 e _,p e #
RO S Co;.wci__,— f (W =T (_u( ! _F C‘QUQL:S ‘Mn £

(ﬂff_n/i J'l T :.)— N B~ J |
TR H““‘FL’("’ L ] o T— e \thf\"\-{"’ d L= |

Ho Suslund— sy s P'—f«_‘»ké——-"mufs PR
o~to e fFa.Ua_é,m P, —ta_, P SN W V- S L.._,;H-,\ ‘S:Dr\r‘;_:_e{_——
/{!i’).o— x LA r-ﬂﬂ"\Lh‘ LT 1-*’——'2!:._/ 7/\‘:-__4:1.;4@(_,9,\‘{.
l 3}]\ eareeag :A....e_h‘e___——clfw&&c.lefuvd:f_/au\h r{na.—-—--{ e?"i‘o '=u-_€£.._.._d—’
. M. Lo _JLr.:{"'J'WU-IrL/ﬂLJ ""l“a:j:é__.._.wx”o

_lwr'(' iy

unacr—f&cl_d__/rxs(g’.ré(—'//ﬁw 2 |
"ﬂ)' i o ecomnd s A S o |

| W S T e~ g LIRS W\--.-J m W [N S W = Y

u';" MJ“‘"""‘"—d’ 'Lﬁmu_}a”__, '{‘Lt'\ S Trmck - ( Fcﬁaﬁ,@_/’ _

A seusies ‘g{-ﬁf‘ ‘A.a_/ Sorcd o — Z\o_\ Ié'_dm ML Do d/ P

‘+L.£__ f‘-—éﬂ'\:# 1990 SOLa——(’,In') -'V\"{' <C{{?'S bfﬁ-m aa«(’ﬁ
Aﬂ“f"l«hf\q,\ M-;——L«;—_,., D S T {PDLM COAM\,-Q._,NSK

ﬂ ﬁ‘._’ui-’aA_'— la’=TLW fﬂl—La—.—J‘—-

e e ——r————




SITE ID 64

col 1 tol 2 Col 3
Processes Associated Waste Description & Handling Procedures pescription & Location of any Artifacts/Structures/Disposal Areas

with this Site Associated with this Waste or Process
] ]

PROCESS/NASTE NORKSHEET page &

__w_ ! |
Process l Artifact Building CPP-660
il Location ICPP corner of 8irch Street and Hickery Avenue
Temporary drum storage Hegone drums were placed on pallets and Description Chemical Storage Warehouse
pad in 2one 1. picked up by forklift and moved to other
sreas for storage. While attempting to pick Artifact Asphalt pad adjacent to building CPP-540
up and move several drums one of the drums Location West side of building CPP-560
was pierced by one of the forklift tines, pescription Asphalt pad of approximately 100 square feet
spilling roughly 55 gallons of hexone,
Artifact
Location
= | Description
Process Artifact Buitding CPP-&60
tocation 1CPP corner of Birch Street and Hickory Avenue
Temporary placement of Snow, ice, and vermiculite contaminated with Description Chemical Storage Warehouse
hexone spitl material hexone temporarily stored on site until it
in 2one 2. coutd be cleaned up and disposed of Artifact 8irch Street

Location Directly west of building CPP-660
Description Road

Artifact Unpaved gravel area
Location West of building CPP-660 and Birch Street
Description Unpaved gravel area of approximately 250 square feet

T S —— R, e
e e e B e e et M A PP

Process Artifact
Lacation
Description

Artifact
Location
Description

Artifact
Location
Description




CONTAMINANT WORKSHEET

SITE ID 64 .
PROCESS (cot n»Temporary Drum Storage Area WASTE (cot 22Hexone drums
Col 4 ’ Col § Cal & Cot 7 Cot B Cot 9
Vhat known/potential hazardous substanc- fotential sources associated with | Known/estimated | Risk based Qualitative | Overall
es/constituents are associated with this waste this hazardous material concentration concentration { risk reliability
or process? hii - of hazardeous mg/kg assessment {Hi/Med/Lo)
‘ substances/ (Hi/Med/Lo)
p constituents”

’

Hexone Contaminated Soil ND 8.37E+01 Lo Hi
Mercury Contaminated Soil .12 mg/kg 8.1E401 Lo Hi
i Lead ' Contaminated Soil 4]1.3 mg/kg * Lo Hi

~a. ND = not detected
DL = detection limit in ppm

* Lead toxicity data was not available for any pathway, there exists interim quidance on soil lead cleanup levels
at Superfund sites that can be used for screening. OSWER Directive #9355.4-02 gives a range of 500 to 1000 ppm.



PROCESS_CPP-64

cage .

Block 1 Answer:

Site 64 is Tocated along the west side of CPP-660 along Birch Street between
Hickory Avenue and Ponderosa Avenue. CPP-64 includes two zones of potential
contamination On 2/14/84 a 55 galTon drum containing hexone was pierced by a
fork1ift tine spilling the contents on the snow and ice covered asphalt pad
(Zone 1). Vermiculite was poured on the spill to absorb the hexone. The :
contaminates were pushed across the street to Zone 2 until it could be cleaned
up on 2/17/84.

EXPLAIN THE REASONING BEHIND THIS EVALUATION.

A UCR was issued on the spilil. : |

w3 Has this INFORMATION been confirmed? X Yes No {check anet

IF SO, DESCRIBE THE CONFIRMATION.

Conversation with Mark Hanson {Foreman) and Bruce E114s (Forklift Operator).

o s SOURCES OF INFORMATION (check appropriste bax/es & source mmber from reference List)

No available !nfor-tim (1

Anecdotal TEER ] Oocumentation about data
nlstoriut process dlt- t) Disposatl data
L
1

————————
——————————8"

Analytical date

I-.a How reliable is/are the information source/s? X High _Med __Low (cheok onet

e e a

Currens procwas Gata G.A. date

Areal photographs Safaty analysis report
Engineering/site drawings [ ] 0&D report

Urasusl Occurrence Report DO Initisl assessment

2 il.|i.y soP « | EX; l :.or‘t:td“:i dat

ac 3 ruction data
OTRER i s B

W —— I

alalelatalalalalsl
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PROCESS CPP-64 page 9

question 2. What are the disposal process locations and dates of operation
associated with this site?

Block 1 Answer:

Temporary storage pad for drums of organic solvents and other chemicals. Spill
occurred on 2/14/84 and was cleaned up during the next three days to 2/17/84.

ma: How reliable is/are the information source/s? X High __Med _ LOW (check onel

in
EXPLAIN THE REASONING BEHIND THIS EVA

mexa Has this INFORMATION been confirmed? X Yes __No fcheck onal
IF so, DESCRIBE THE CONFIRMATION.

Conversation with Mark Hanson (Foreman), Bruce E1lis (Forklift Operator), and B.
Marcinko.

LT R

Boks SOURCES OF INFORMATION (check appropriate box/es & source number from reference list)

Ko available information
Anecdotal
Historical process data

t Analytical data
{
{
Current process data (
(
{
{
[

Documentation about data

Oisposal data
Q.A. data
Areal photographs
Enginesring/site drawings
Urnusual Occurrence Report
Sumary documents
Facility S0Ps {

Safety analysis report
D&D report
Initial assessment

| Site documentation was very good, a UOR was issued on the incident. I

el N N e ]
e b et et G ) e e Bl

Construction data

-
A Well data
3




PROCESS_CPP-64 . pag:

Question 3. Is there e
If so

mpiric
g sl e 2 - K
§0, wWndt 13 1

1, circumstantial, or other evidence of migration? I

8lock 1 Answer:

No, there is no evidence of migration.

‘EXPLAIN THE REASONING BEHIND THIS EVALUATION,

Samples were taken at the site for analysis.

maa Has this INFORMATION been confirmed? X Yes _ No {check one}
IF SO, DESCRIBE THE CONFIRMATION.

Hexone was not present in the samples taken and analyzed from the site

secks SOURCES OF INFORMATION (check appropriste box/es & source rumber from reference list)

Ho available informatiofic
Anecdatal -
Historical process data

Anatytical data
Bocumentation about data
Disposal data

|

Current process data Q.A. data

ey

Areal photagraphs Safety analysis report

Engineering/site drawings DD report

————

Unusual Occurrence Report Initial assessment

I wwz2 HOW reliable is/are the information source/s? X High __Med ;_wa {chack ona) I

Summary documents 2 Well data

Facility SOPs Construction data
QTHER

Nk Al et b Sl ek Bl i G B
ﬁﬁnﬂl"‘ﬂl—ll-lg
e et e et bt ek e Tl d

~ e e
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PROCESS_CPP-64

nage 11

Black 1 Answer:

Ne.

EXPLAIN THE REASONING BEHIND THIS EVALUATION.

€5 NO . icheck oned

M obhaoa amo F-& gy } \
rirmeu s 1

n
IF s0, DESCRIB

THE CONFIRMATICN.

mas SOURCES OF-INFORMATION (check sppropriate bax/es & source nusber from refersnce list)

No availabhle information

Araivtical data
Documentation about data
Disposal data

Q.A. data

Safaty snalysis report
DD report

[nitial sasessment

Well data

Construction data

Anecdotat” -

Hisvorical procass data
Current process data
Areai photagraphs
Enginesring/site drawings
Urusual Gecurrsnce Report
Sutmary documents
Facility SCPs

OTHER

'._, How reliable is/are the information source/s? __High _ Med __LoW (check anel l

e e e Rt o N T o N
N e e e Y
[ Wy = = ey Sy

St Sl Bt nd B b Bt e e




PROCESS_CPP-64 pag’

Question 5. Does site operating or disposal historical information allow
estimation of the pattern of potential contamination? If the l
pattern is expected to be a scattering of hot spots, what is the
expected minimum size of a significant hot spot?

Block 1 Answer:

. There is only documentation of a one-time spill of Hexone.

EXPLAIN THE REASONING BEHIND THIS EVALUATION.

INFORMATION been confirmed? __Yes No {check one)

docks  DOURCES OF INFORMATION (check approprnte box/es & source number from reference List)

No available information Analytical data

Anecdotal Documentation about data

Historical prosess data Dignoeal dara

-—= PLEEE =L 2 =

[1
[l
[1
Current proceu cata [1 Q.A. data
Areal photographs L1l Safety analysis report
Enginesring/site drawings [ ] DED report
Unusual Occurrence Report [ ] Initial assessment
[1
[1
]

Summary documents Well data

I ws2 How reliable is/are the information source/s? __High __Med _ Low (check onai I

et e R R N R N T ]
e bad id A S bl ek b b

Facility SOPs Construction data

I OTHER ( !



PROCESS CPP-54 page 13

I Question 6. Estimate the length, width, and depth of the contaminated region. I

What is the known or estimated volume of the source? If this is an
estimated volume, explain carefully how the estimate was derived.

Btock 1 Answer:

EXPLAIN THE REASONING BEHIND THIS EVALUATION.

Une +hie
Bock J a2 L2

IFr so, DESCRIBE THE CONFIRMATION.

s SOURCES —O;E,&INFORMATION (check appropriate box/es & scurce number from reference list)

No availabie information Analytical data

Anecdotal Decumentation about data

[1]
L1
Histarical process data [ ) Disposal data
Current process data [ Q.A. data
Areal photographs [l Safety analysis report
Engineering/site drawings [ ]
Unusual Qccurrence Report [ ]
Summnary documents {1
Facility SOPs [1
OTHER 1

D&D report
Initial assessment
weil data
Construction data

PSP e e e
et ) N et d Bed Bmd Bk bk

|,..z How reliable is/are the information source/s? _ High _ Med _ LoW (check onel |




PROCESS_CPP-64 page !

3
ity is an
rived.

Black 1 Answer:

N/A

EXPLAIN THE REASONING BEHIND THIS EVALUATION.

s+ SOURCES QJ!'—;;E.FORMATION (check appropriate box/es & source rember from reference list)

I ss2 How reliable is/are the information source/s? __High __Med _ LOW icheck anel

Mo available information [ 1 Analytical data (4]
Anecdotal L3 Documentation about data [ ]
Historical process data [} Disposal data L1
Current process data L1 Q.A, data [1
Areal photographs [1 ‘ Safety analtysis report {1
Engineering/site drawings [ ] D&D report [1
Unusual Qccurrence Report { ] Initial assessment {1
Summary documents 13 Well data (1
Facility SOPs [1i Construction data 1
OTHER [1




PROCESS CPP-64 page 15

I Question 8. Is there evidence that this hazardous substance/constituent is I

present at the source as it exists today? If so, describe the
evidence.

EXPLAIN THE REASONING BEHIND THIS EVALUATION.

mews Has this INFCRMATION been confirmed? _ Yes _ No {chack onal
IF so, DESCRIBE THE CONFIRMATION.

slook s SOURCES ~OB~INFORMATION (check appropriate box/es & source number from reference list)

No available information
Anecdotai

Historical process data
Current pracess data
Areal photographs
Engineering/site drawings
Unusual Occurrence Report
Summary documents
Facility SOPs

QTHER

Analytical data
Documentation about data
Dispasal data

Q.A. data

Safety analysis report
D&D report

Initial assessment

Uall Aats
wEiL Tava

el e e N T o N T ]
[ g |

Construction data

I wmaz HoW reliable is/are the information source/s? _ High _ Med _ Low icheck onei I
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e = i

I —



Reference 1



FQRM WINGS-£430 ($-34) _ Westingnouse ldane

[ 9

415

-~

- Nuciear Company. inc.
- e UNUSUALOCVUHRENc=HEPORT

R 'l\-

Cistrizucicn:
- pos—
— 2 /25 /83 Siancarg Fimal Cisge
. \ . S
{3 inmiak Cate: e C. S, Crockez:
- oy 2/2/8%
(:] minal: el C&le: -/ v/-.-
Sivisian ar Projess
Zdang Chnemical Prgcessing PLlans y }
Facility, systsm. ar ecummem‘ i R E(‘:E‘i‘g'ED "
CPP=800, Chmamical Storage Facility
R !
Cate and time aracoyrrence: MAY 17138
OQ/I“/SR, TOGO neurs c oy Ay \
- deo A, BRGNS !

« 1] H
Cocurrance subject: ! !
—nadversant Zaxane Spill :
Apparsnt causs:
Design: Matariai: Fersgnnel: Sracagure; X Otnar LXK

LTGPO0

Dascaiption of cesurreancs:

Chemicals at the ICPT are oftan ‘stored in barreis In

red in a central loecasiam, £77-330, and
moved with a forklifs &5 ciber plant areas as necessary.  Thne storage faclilicy ull-
lizes a scorage pacd cutside ths puilding wiich has several readlily accessilzle pallens

used for Lifting more than cne barrel at cnce.

On 02/14/84 at about 1000 hours, a Warehouse woriker was using the forililt U2 pick us
-~

cnemicals from c¢ne of the pallets. Zowever, the workar oousd not

sea Decavses oI 1z
and snow which had acsumulated between pa.l_e-.a, and thne rignt foplldift ctinme sliiospec,
piersing a barrel on the bdack pallet. As a resuls, 53 gallons of hexcas lasiged Trom

ke Sarrel onta a. snow-caversad surfacs.

A



Westinghouse Idaho
EoBM WINGZ. 1830 (§-34) Nuclear Comgany. Inc.

UNUSUAL QCCURRENCE REPORT

agcarn Numgar: e —

Reears Srates:  lminan

TR .0,

3, (seraung cangrtigns 3t ume af gesurrencs:

Nor=al warsencuse and supply operatisnus.

10, mmediats svaiuaton:

Snew and fze buildup betwaen pallefs on ihe starage pad c2used an unmaven consitiono,
nd the farklift tine slipred penween the two palleis and ziasrced 32 ws-eel con the
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1. INTRODUCTION

1.1 Purpose and Objectives

The objectives of the sampl e and ana_l sis program conducted by Golder Associates [nc.
(Golder Associates) at Land Dlsposal Umt (LDU) CPP-64 were to evaluate the nature and
extent of soil contaminated from a hexone spill known to have occurred at the site and to
determine site closure requirements. Furthermore, the program was directed at any
additional hazardous constituents which may be present above action levels. This work
was performed in accordance with the Technical Work Plan for the Idaho Chemical
Processing Plant Drilling and Sampling Program at Land Disposal Units CPP-39, CPP-53 and
CPP-64, and Solid Waste Management Units CPP-51 and CPP-54 (Golder Assodiates, 1990a).

1.2 Organization of the Report

This report presents general information on the site and the physical setting, a description
of sampling and analysis procedures, a description of the nature and extent of the
contamination, a health and environmental assessment, and a summary and conclusions.
The conclusions detail our recommendations for site closure. Borehole logs are presented in
Appendix A. Appendix B contains the List of Compounds Analyzed and Appendix C
presents the laboratory reports from the contract laboratories.
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2. SITE BACKGROUND AND PHYSICAL SETTING
2.1 Idaho Chemical Processing Plant

2.1.1 Regional Geology

The Idaho Chemical Processing Plant (ICPP) is located in the southern portion of the Idaho
National Engineering Laboratory (INEL) site that covers approximately 890 square miles of
the eastern Snake River Plain in southeastern Idaho (See Figure 2.0). The plainis a
structural and topographic basin approximately 200 miles long and 50 to 70 miles wide.
Surfidal sediments range from 0 to 345 feet thick at the INEL. Underlying the surficial
sediments are 2,000 to 10,000 feet of basalt flows, rhyolitic rocks, tephra, and interbedded
alluvium and lacustrine deposits (Mundorff et al., 1964; Bartholomay et al., 1989; Pittman et
al., 1988). :

The ICPP is located on alluvial sediments deposited by the Big Lost River or on fill
materiais. The ailuvial sediments are generaily composed of sand and gravei with only
traces of silt and clay. This coarse grain surficial layer is underlain by up to 10 feet of silt
and clay that overlies the Snake River Plain basalts. The contact between the basalt and the
overlying sediments generally occurs between 40 to 50 feet below the undisturbed land
surface in the area of the ICPP (WINCQC, 19895, 198%5).

Sedimentary interbeds are common within the Snake River Plain basalts. In the area of the
ICPP, a 15 to 30 foot thick clayey interbed occurs at a depth of approximately 110 feet below
the land surface. The sequence of interbedded basalt and sedimentary interbeds continues
well below the water table and there is some evidence of a sedimentary interbed at depth of
approximately 750 feet below the land surface (WINCO, 1989a, 1989b). Sedimentary
interbeds between the basalt flows are primarily composed of sand, silt, and clay-sized
materials (WINCQO, 1989a, 1989b). Layers containing cinders within the basalts are
composed primarily of sand and gravel-sized material.

2.1.2 Regional Hydrology

Surface Water

The Big Lost Riveris-the major surface water feature on the INEL with its headwaters
located west of the site. The Big Lost River flows to the southeast past the town of Arco,
I[daho onto the Snake River Plain then turns to the northeast flowing onto the INEL and
terminating in three playa lakes. Where the river flows onto the plain the main channel
branches into many distributaries and the flow is spread broadly, losing water by
infiltration into the channei bottom (Pittman et al., 1988). The Big Lost River is ephemeral
with flow onto the site only during periods of high runoff. The INEL Diversion Dam
located approximately 9 miles upstream from the ICPP, was designed to control flooding on

the INEL site by diverting water into designated spreading areas.
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Hydrogeology

The Snake River Plain aquifer is a vast groundwater reservoir that may contain more than 1
billion acre-feet of water (Barraclough et al. 1981). The groundwater flow direction is
generally from north-northeast to the south-southwest. Groundwater flow is through
intercrystalline and intergranular pores, fractures, cavities, interstitial voids, interflow zones,
and lava tubes. The depth to the Snake River Plain aquifer in the area of the ICPP is
approximately 455 feet below land surface based on 1990 water level measurements
measured by Golder Associates Inc. The direction and rate of groundwater movement in
the vicinity of the ICPP is documented from monitoring contaminant plumes in the Snake
River aquifer and is consistent with the regional trend. The rate of flow ranges from 5 to
15 ft/day (Pittman et al., 1988)

Two perched groundwater zones are known to exist at the ICPP. One perched
groundwater zone is located at an approximate depth of 40 feet at the contact between the
surficial alluvial sediments and the uppermost Snake River Plain basalt flow. The
groundwater is perched by a silty/clayey layer overlying the basalt. The second zone is
located along the top of a low permeability sedimentary interbed located at approximately
110 feet below land surface.

2.2 Land Disposal Unit (LDU) CPP-64

2.2.1 Location and Description of LDU CPP-64

LDU CPP-64 is located along the west side of the ICPP fadility along Birch Street between
Hmlcm-v Avenne and Ponderosa Avenue {See Figure 2.1 and 2.2). LDU CPP-é4 includes two

zones of potex;t;alﬁ contamination. Zone 1 is a smail (Ed ft. x 10 ft) asphalt pav-ec; area
adjacent to Building CPP-660. Zone 2 is a small (10 ft. x 25 ft.) unpaved area located west of

Birch Street.

Building CPP-660 is a chemical storage warehouse with an asphalt paved area to the west.
In the past, 55 gallon drums containing supply chemicals were stored outside and adjacent
to the west wall of CPP-660 (Zone 1) on pallets. On February 14, 1984, a spill of
approximately 55 gallons of hexone occurred when a forklift tine punctured a drum stored
in the area. The puncture was through the side of the drum, near the bottom, and about
53 gallons leaked onto the asphalt. At the time of the release, the asphalt was covered with
snow and ice and the temperatures were below freezing for most of the day (35° F
maximum and 20° Fminimum). WINCO personnel who inspected the site saw no evidence
that the hexone came in contact with the asphait (i.e., the hexone did not penetrate the ice
and snow prior to vermiculite being placed on the spill). (Sehlke, 1989)

Twenty five 3 ft' bags of vermiculite were used to absorb the spilled hexone. The
vermiculite was spread on the area of the spill within approximately one hour of the spill
The vermiculite and snow were then pushed across Birch Street, which is paved with

asphalt, onto the ground west of the street (Zone 2). The vermiculite remained on the sotl

Golder Assoclates
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for several days prior to being drummed and disposed of at a commerdial hazardous waste
disposal facility. (Sehike, 1939)

Three weeks later, after the snow adjacent to CPP-660 melted and water evaporated, a small
amount of vermiculite (approximately 3 ft') was discovered at the location of the spill. This
material was also pushed from the spill site to Zone 2 west of birch Street using a blade on
a forklift. This vermiculite covered an area about 5 ft. long and 2 ft. wide adjacent to the
street and was left in place. {Sehike, 1989)

2.2.2 Known and Suspected Wastes Associated with LDU CPP-64

Hexone is the only waste known to be associated with both Zone 1 and Zone 2 in LDU
CPP-64. However, due to the fact that Zone 1 was used to store supply chemicals, a variety

of other hazardous consttuents may be prese nit in that area.
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3. SAMPLING AND ANALYSIS

3.1 Objectives

The objective of the samn]mg effort at I_DU CPP-44 was to determine whether any organic
solvents or miscellaneous chemicals have been released to the soil. LDU CPP-64 contains
two zones as described in section 2.2.1. Zone 1 has been recently re-surfaced with asphait
and Zone 2 is a gravel surfaced area. There is currently no surface evidence of any spills or
leaks in the area and hexone is the only material known to have leaked. However, a
variety of organic solvents and chemicals were stored at the site. Because of the limited
information regarding possible spill locations and materials a combination of soil gas survey

techniques and subsurface soil sampling was conducted at LDU CPP-64.

3.2 50il Gas Survey

A soil gas survey was conducted at LDU CPP-64 to detect potential releases of organic
solvents and select locations for soil sampling. Soil gas probes were installed in Zones 1
and 2 at the locations shown on Figure 3.0. As mentioned previously, Zone 1 has recently
been paved with asphalt and required drilling with a pneumatic drill through the asphalt to
gain access to the underlying soils. Soil gas samples in Zone 1 were collected directly
beneath the asphalt (approximate depth of 0.5 ft.), 1.5 {t., 3.0 ft., and 6 ft or until refusal was
encountered. Samples in Zone 2 were collected at 3 and 6 feet or until refusal was
encountered. Soil gas samples were analyzed with a Foxboro Model 128 organic vapor
analyzer (OVA).

For soil gas sampling quality control purposes, the soil gas sampling probe was tested
between each sampling location with the OVA for levels above background. If measured

levels were above background levels, the soil gas sampling probe was decontaminated
according to the Drocedures snemﬁed in Section 4.6 of the Ouahtv Assurance Project Plan

(Golder Assoqates, 1990b). Decontamination consisted of the followmg procedures
¢ Steam clean equipment with deionized water and wipe dry
« Wipe equipment with a clean rag soaked with methanol and allowed to air dry.
» Rinse aquipment with deionized water and wipe dry with clean rag

+ Store equipment in clean plastic wrapping until needed

3.3 Soil Sampling Methods and Locations

The drill rig was decontaminated prior to entering the ICPP. Decontamination consisted of
high pressure steam cleaning by Hawley Brothers, the drilling subcontractor, at a WINCO-
designated area. Golder Associates personnel visually inspected the drill rig and downhole
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tools before they were brought on site for grease, hydraulic {luid, and other visible
materials that could potentially contaminate the borehole.

Soil sample locations in Zones 1 and 2 are shown on Figure 3.1. Boring locations were
directed by the results of the soil gas survey. All borings were drilled to a depth of 6 feet
with hollow stem augers. Sampie collection intervals were 0 - 2 feet, 2 - 4 ft, and 4 - 6 ft.
All samples were taken with a 2 ft. long, 4 inch O.D. split spoon drive sampler containing a
lexan inner barrel and driven by a 140 pound safety hammer. The Lead Geologist recorded
the number of blows required to advance the sampler in 6 inch increments. The head space
within the lexan barrel containing the sample was sampled with the OVA and any readings
above background were recorded. All samples were screened by a WINCO HP for
radiation levels above background levels. Soil samples in Zone 1 were not collected directly
beneath the asphalt because of possible matrix interference from common hazardous
constituents present in asphalt.

Sampling equipment and sample preparation tools were decontaminated between each
-sample interval to minimize the potential for cross contamination. Drilling and sampling

decontamination procedures consisted of those specified in Secton 4.6 of the Technical
Wark Plan, Volume i (("nldm- Associates ‘IQQOH\

A b R wade v

3.4 CPP-64 Site Geology

LDU CPP-64 is located on about six inches of granular fill which overlies alluvial sediments
deposited by the Big Lost River. Based on the color, size gradation, and lithology, the fill
material is probably derived from a nearby source and is therefore similar in composition to
the undisturbed underlying alluvium.

Two six foot deep borings (CPP64-01 and CPP64-02) were drilled and sampled in Zone 1.
The locations of the borings are shown of Figure 3.1. The alluvial sediments in Zone 1
generally consist of compact to dense, gravelly fine to coarse sand to silty fine to medium
sand. Local thin (1 in. to 6 in. thick) beds of moist clayey silt and silty clay were
encountered in CPP-64-1 at depths of 3.3 ft. and 6.3 feet. No groundwater was encountered
in either of the Zone 1 borings.

Three borings were driiled and sampied in Zone 2 ({CPP64-03, CPP64-04, and CPPe4-05) to
depths of six feet. The locations of these borings are shown on Figure 3.1. Zone 2
stratigraphy consisted of a two foot thick sandy to gravelly silt overlying fine to medium
sand to gravellyfime=to coarse sand. No groundwater was encountered in the three Zone 2

UUI u lbb

Upon completion of the drilling and sampling, a one foot thick bentonite pellet seal was

placed in the bottom of each boring. Each bentonite seal was hydrated with five gallons of
deinnirzed water and fka romatnﬂ‘ar nf I‘ho hnrnhnln un!nrpp backfilled w"l'”"l WIN(O-
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approved granular fill. The paved surfaces were then repaired with asphalt cold patch.
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3.5 Sample Handling and Analysis, LDU CPP-64

Surface samples were obtained at boreholes 1 and 2 by augering through the asphalt,
followed by continuous split spoon sampling at two foot intervals to the total depth of the
borehole. All other boreholes were sampled by continuous split-spoon sampling at two foot
intervals to the total depth of the borehole. Samples were processed by laying out a fresh
length of protective plastic on the processing table. The caps on upper end of the lexan
inner barrel were then removed and the upper 6 inches of sample material was discarded if
the sample was collected from immediately beneath the asphalt. For all other samples the
upper 2 to 4 inches of material was discarded. Grab samples for volatile organics were then
immediately placed into 2 ounce glass jars. Sample were placed into the container such that
little or no headspace was present, the containers were immediately sealed with a teflon
lined lid and temporarily placed in a shipping container with coolant for preservation.

The remaining sample material except for the fast 2 to 4 inches of the sampie interval was
transferred into a decontaminated stainless steel mixing bowl, mixed thoroughly using
decontaminated staindess steel utensils, granular matenal 1 to 2 inches in size was discarded.
A sub-sample of the remaining material was transferred to an 8 ounce glass sample

container for semi-volatile organic analysis and into an 8 ounce plastic container for
inorganic metals analysis. Any remaining sample material was discarded into a waste
container for subsequent disposal by WINCO personnel. The samples were then labeled
and placed into an appropriate shipping container with the necessary amount of coolant for
maintaining the samples at 4°C., Samples were then transferred by avernight carrier under

chain-of-custody to the analytical laboratory.

After processing each sample, all equipment was decontaminated in accordance with
Section 4.6 of the Quality Assurance Project Plan (Golder Associates 1990b).

At the end of the sampling activities for each day all solid wastes generated were double
packaged according to WINCO waste handling practices and removed from the site for
disposal in accordance with INEL waste disposal procedures. All liquid wastes generated
from the final decontamination of sampling equipment were collected in a catch basin and
pumped into 55 gallon drums for disposal.

All samples obtained were analyzed at Pacific Northwest Environmental Laboratory, Inc.
(PNELI) of Redmond, Washington for the constituents listed in Table 3.1 with the exception
of the surface sample obtained from borehole 5. The surface to 2 foot sample collected from
borehole 5 was analyzed at Gulf South Environmental Laboratory, Inc. (GSELI) of New
Orleans, Louisiartaand Southwest Laboratory of Oklahoma, Inc. of Tulsa, Oklahoma for
the 40 CFR Part 261 Appendix ViiI constituents.

Results of the analysis indicating the target compounds detected and the range of values
are presented in Table 3.2. Copies of all laboratory data reports are provided in Appendix

C. A discussion of the analytical results is presented in Section 4.
el A Py S
Goldar Assccialss



Compound/Analyte

Table 3.1

Target Compound/Analyte List

Land Disposal Unit CPP-55

Compound/Analyte

Compound/Analyte

| Volatile Organics
Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone

Carbon Disulfide
1,1-Dichloroethene
1,1-Dichloroethane
1,2-Dichloroethene (total)
Chloroform
1,2-Dichlorcethane
2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate

Broamadichlaramethans
e A NS LA AT A LA WAL L AL L

1,2-Dichloropropane
¢is-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
trans-1,3-Dichloropropene
Bromoform
4-Methyl-2-pentanone
2-Hexanone
Tetrachloroethene
Toluene

Chlorobenzene
Ethyl Benzeng.—-
Styrene -
Xylenes (total)

1,1,2,2-Tetrachloroethane .

Inorganic Metals
Arsenic
Barium
Cadmium
Chromium
[ron

Lead
Mercury
Nickel
Selenium
Silver

Semivolatile Organics
rnenol
bis(2-Chloroethyl)ether
2-Chlorophenol

1,3-Dichlorobenzene
1 A Dehlarabhasnron e

Benzyl alcohol
1,2-Dichlorobenzene
2-Methylphenol
bis(2-Chloroisopropyl)ether
4-Methylphenol
N-Nitroso-di-n-propylamine
Hexachloroethane
Nitrobenzene

Isophorone

2-Nitrophenol
2,4-Dimethylphenol
Benzoic Acid
bis(2-Chloroethoxy)methane
2,4-Dichlorophenol
1,24-Trichlorobenzene
Naphthalene
4-Chioro-3-methyiphenol
2-Methyinaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline

Semivolatile Organics
{Cont.)
Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
24-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene
Diethylphthalate
4-Chlorophenyi-
phenylether
Fluorene
4-Nitroaniline
4,6-Dinitro-2-methylether

N Nitrnendinhanulamine
=N USCAIPACTY & NUNC

4-Bromophenyl-
phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Di-n-butylphthalate
Fluoranthene
Pyrene
Butylbenzyiphthalate
3,3-Dichlorobenzidine
Benzo(a)anthracene
bis(2-Ethylhexyl)phthalate
Chrysene
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo{k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Pomenafo b itmardama
wcl LLU\E,JJ;J.]IJ‘:L yiclie




Table 3.2

Detected Inorganic and Organic Analytes and Compounds
Land Disposal Unit CPP-64

(e e el e = ————
Analyte Compound Range of Detected Values
Detected Inorganic Analytes mg/Kg
Aluminum 5,120
Antimony 11.7
Arsenic 25-71
Barium 30.8-235
Berylium 0.55
Calcium 39,200
Chromium 8.8-22.4
Cobalt 5.1
Copper 17.3
Iron 7,260 - 18,000
Lead 4.9 - 41.3
Magnesium 6,210
Manganese 278
Mercury <0.09 - 0.12
Nickel 12.0- 284
Potassium . 1,270
Selenium <0.60 - 0.78
Silver <21-11
Sodium 262
Vanadium 14.9
Zinc 54.4
Detected Organic Compounds pg/Kg
Ethylbenzene 23
Toluene - 4
Xylenes 100
Unknown: Volatile Compounds 7.1-17
Benzo(a)anthracene 75
Bis(2-ethylhexyijphthaiate 69 - 1,500
Butylbenzylphthalate _ 240 - 610
Chrysene o 100 - 120
Diethylphthalate=™" 200 - 1,900
Di-n-butylphthalate 450 - 2,200
Unknown Semivolatile Organic Compounds 280 - 3,400

‘Where single values are shown the analyte or compound was only detected in one sample.

Golder Associates
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3.6 Quality Assurance/Quality Control

Quality assurance/quality control procedures were implemented during the sampling and
analysis program. These procedures are summarized below. :
» Trip blank and equipment blank samples were coilected and analyzed to monitor
of potential contamination that may have been introduced from the
decontamination procedures and shipping process.
s il d deaeal?an
hd Iciul Uuyu‘-d

predsion.

» Blind reference performance audit samples were prepared and submitted for
analysis for selected volatile organics, semivolatile organics and trace metals to

determine laboratory accuracy.

» A systems audit was conducted at the sampiing site during routine sample
collection activities.

3.6.1 Blanks

Trip blanks were submitted for volatile organic analysis in all sample shuttles. Acetone (49
to 58 ug/L) and methylene chloride (6 pg/L) were detected in the trip blank samples
submitted but these compounds were also detected in the laboratory method blanks at
similar concentrations.

Equipment blank samples were submitted for one sampling round. The blanks were
prepared by decontaminating the sample processing equipment as described in Section 4.6
of the Quality Assurance Project Plan (Golder Associates, 1990b), followed by a final rinse

it Aol d conton ae 1o ki ] 3 i 1
with deionized water and collection of the rinseate in the proper containers for volatile

organic, semivolatile organic and inorganic analysis. Iron was detected at 51.6 pg/L. Ironis
common in the alloys used for fabrication of drilling and sampling equipment. This
concentration is well below the concentrations (7,260 to 18,000 mg/Kg) detected in the soil

samples collected at the site. Four unknown semivolatile organic compounds were detected
at concentrations ranging from 7.8 to 100 pg/L. These unknown semivolatile organic
compounds were also detected in the associated aqueous laboratory method blanks at

similar concentratiens ranging from 20 to 110 pg/L.

3.6.2 Field Duplicates

Field duplicate sample analysis results from LDU CPP-64 are presented in Table 3.3 The
samples were collected and prepared as described in Section 3.5. The table presents the
relative percent difference (RPD) between duplicate samples for analyses that exhibit results
greater than the sample detection limit. Although no data quality criteria exist for field
duplicates, the EPA recommends that the RPD for laboratory duplicates fall within a control

Golder Associates



Table 3.3

Field Duplicate Analysis Results
Land Disposal Unit CPP-44

Golder Sampie ID: CPP64-05-TX-3-2 | CPP&4-05-TX-3-2-D
CPP64-04-V2-3-2 CPP64-04-V2-3-2-D Relative
CPP64-05-5V2-3.2 | CPP64-05-5V2-3-2-D Percent
Date Sampled: 6/14/%0 &/14/90 Difference
RPD
Inorganic Analytes
{Results in mg/Kg)
Arsenic 4.2 £.8 47.3
Barium 102 88.3 14.4
Cadmium <13 <11 NC
Chromium 11.6 20.9 57.2
Iron 10,100 10,400 29
Lead 9.3 53 548
Mercury <0.12 <0.1 NC
Nickel 21.7 2.6 41
Selenium <0.78 <0.63 NC
Silver <26 <22 NC
Crganic Compounds
(Results in ug/Kg)
Acetone 10] <11 NC
Chloroform 6 <6 NC
Di-n-butyiphthalate 1,100 2,200 66.7
Butyibenzyiphthalate 520 j 240 J 73.7
bis(2- 1,500 230 ] 147
Ethylhexyl)phthalate
8,780 7810 11.7
Urnknown semivclatle
organic compounds
RPD - relative&?f‘t?it difference is calculated by takin g absolute value of the difference
between two measurements divided uy tne dverage O the t' WO meéasurements, uu.uuyucd =54

100.

NC - the result(s) is not calculable due to one or both of the measurements at or below the

:nmnlp detection limit nr nat detected

wEar A e am e mAtI Rl ammarAE wa AR

s ha

J - the particular compound was detected at a concentration below the contract required

detecton limit.
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limit of +20% for water samples and +35% for soils when sample values are 5 times the
sample detection limit (EPA, 1988a).

The results for arsenic, chromium, lead, di-n-butylphthalate, butylbenzylphthalate and bis(2-
Ethyhexyl) phthalate exceeded the +35% control limit, but this is indicative of the
heterogeneity of soil matrices in general. All other results were within the control limits.

3.6.3 Performance Audit Samples

Blind reference samples were prepared and submitted for analysis and the results are
presented in Table 3.4. The samples were prepared by spiking laboratory prepared
deionized water with a quality control reference sample obtained from the U.S. EPA
Environmental Monitoring and Support Laboratory in Cincinnati, Ohio. All the sample
analysis results submitted from the laboratories were within the EPA defined control limits
for each parameter of interest.

3.6.4 Sample Collection Systems Audit

A systems audit was conducted by Golder Assodiates Inc. personnel during the period of
June 20-22, 1990. Minor corrective actions were required, which were completed and
accepted. None of the required corrective actions affected the integrity of the samples
collected. ~

3.6.5 Laboratory Systems Audit

A systems audit was performed at the Gulf South Environmental Laboratory and Southwest
Laboratory of Oklahoma on August 28 and 29, 1990, respectively. The audit was performed
by Golder Assodates Inc. personnel and observed by WINCO representatives. Both audits
resulted in corrective action requests to the laboratory to monitor sample storage
temperatures more closely and to maintain better traceability of calibration materials. None
of the corrective actions affected the integrity of the samples or the validity of the data,

3.7 Data Validation

All sample analy/3i results were reviewed and validated in accordance with Section 8 of the
Technical Work Plan and with the EPA data validation guidelines (EPA 1988a and EPA

FYUADG 4 AGAAL SAAUNd FTAMAE SAL% &wd 4 B TREE WG 7 S04m S5 St
1988b).

All soil samples to be analyzed for volatile organics were analyzed within 7 to 14 days.
Other critical holding time sensitive sample parameters such as mercury were analyzed
within the required 28 days.



Table 3.4

Performance Audit Sample Analysis Results

Land Disposal Unit CPP-64

Laboratory Sample ID:

2520-03; -01

Golder Sample ID: CPP545964-V2-FS; -V3-FS

Date Sampled: 6/26/90

e — e —— —
Compound/Analyte Reported Value True Value Percent Recovery Control

sg/L ug/'L Limits 1) 2)

Volatile
Methylene Chloride 3 208 11 1.221
1,1-Dichlorcethane 19 0 95 1-34
Chloroform 2 202 99 51.138
11, 1-Trichloroethane 16 2.2 79 52-162
Bromodichloromethane 18 0.2 89 35-155
Trchloroethene 19 204 93 71187
Dibromochloromethane 17 2.4 0 53.149
Benzene 2 2.6 97 37.181
Bromoform 14 Pt 70 45-169
L1122 Tatmchlorosthane 15 -+ 30 45157
Toluene 19 206 92 47-150
Semivalatile
Bis(2-chloroethyl)ether 72 100 72 12158
1.3-Dichlorobenzene 73 100 73 0-172
1,2-Dichiorobenzene 77 100 77 32.129
Nitmodi-n-pmpxlamine 75 100 75 0-230
Isophorone 80 100 80 21.196
Bis{2-Chloroethoxy)methane n 100 73 33-184
1.2.4-Trichlorobenzene 73 100 78 44-142
Hexachlorobutadiena 76 100 75 24116
2-Chloronaphthalene 8 100 81 60-118
26-Dinitrotoluene 3 100 . 73 50.158
2.4-Dinitrotoluene 72 10 2 39-139
Diethviphthalate 39 100 39 0-114
Hexachlorobenzene &5 100 65 0.182
Phenanthrene 70 100 70 5120
Di-n-butylphthalate 39 100 39 1-118
Pyrene 74 100 74 315
Benzo(a)antracene 74 100 74 33-143
Di-n-octylphthalate L2 100 & 4-146
Benzo{kiflusmanthens 76 10 78 11162
Metais
Arsenic 109 100 109 75-125
Banum 99.7 100 97 75125
Cadmium 101 100 1m 75125
Chromium 97.4 100 974 75-12%
Lead 99.1 100 99.1 75-125
Mercury 776 100 77.6 75125
Selenium - e 118 100 118 75125
Silver B! 97 100 97 515

2) Control Limits for Inorganic Compounds: EPA, 19884

Golder Assoclates
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A few volatile organic compounds were detected in some of the soil samples. These
consisted of 2-butanone, acetone, pfhvlhpn:mnﬁ methvlene chloride, toluene and )rulpnp 2.

il lJLT UMW W 8 v ALty ARInRAR YAt A RARIRAAAN, ARaRRANS @itk

Butanone, acetone and methylene chloride are common laboratory contaminants and they
were eliminated from consideration due to their presence in the associated laboratory and
field blanks in accordance with criteria and rationale specified in the data validation
guidelines (EPA 1988b). Additionally, several unidentified organic compounds were
detected in the samples ranging in concentration from 6.5 to 1,300 pg/Kg These consisted
primarily of unknown hydrocarbons and many were eliminated from consideration when
compared to the associated blanks. Finally the concentrations of remaining valid unknown

compounds were summed for each sample and the results are presented in Section 4.

Several semivolatile organic compounds were detected in the soil samples. These consisted
of benzo(a)anthracene, bis(2-ethylhexyl)phthalate, butylbenzylphthalate, chrysene,
diethylphthalate and di-n-butyiphthalate. All results for these compounds were deemed
valid when compared to associated quality control data. Additionally, several unidentified
semivolatile organic compounds were detected in the samples. These consisted of unknown
hydrocarbons and aldol reaction products of acetone. All the aldol reaction products were
eliminated from consideration in accordance with the data validation guidelines Many of
the unknown nyarocaroons were eliminated from consideration due to their presence in
associated blanks. Finally, the concentrations of remaining valid unknown compounds
were totaled for each sample; the results are presented in Section 4.

i s tad 3
Results presented in Section 4 ma

ick J -l Aok b
appendices. This is due to the fact that when compounds found i.n the samples are alsc
found in associated field and laboratory blanks the sample results are qualified as non-
detects.

:x
3
3
Y

boratory data ﬂrp:pnfnri in the

Goider Associates
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4. NATURE AND EXTENT OF CONTAMINATION

4.1 Assessment of Background Data

Background data for metal concentrations in soils at the ICPP were obtained by the
University of Utah Research Institute (UURI) during two studies conducted in 1986 and
1987. Background soils data were obtained at four locations outside the ICPP during an
investigation of the Fuel Processing Restoration (FPR) Warehouse Site in 1986. According to
the Quality Assurance Sampling Plan (QASP) for this study, background subsurface soils
collected were to be geologically identical to soils in the FPR site sampling area. The QASP
indicated the FPR site soils were to be sampled at depths of 6 inches below the pre-fiil
surface of the area and at 18-24 inches below the top of the first horizon sampled. The
actual depth interval sampled for background soils is not noted in the QASP or the final
report of the investigation (UURI 1986a and UURI 1986b).

In 1987 background data were obtained at three locations outside the ICPP during an
investigation of the Chemical Feed and Zirconium Feed Tank Storage Areas. Samples were
obtained at 04 inches and at 24 inches at these locations for a total of six samples (UURI
1987a and UURI 1987b).

A summary of the background data obtained from the UURI investigations is provided in
Table 4.1. Also shown on this table are the one-sided upper tolerance intervals (UTL) for

o sl e amd Aok amae al Aladib it bl QR0 amermma s bl am T

Ui Vakhpivliid Jddia aaauul.uls a NGImidl S Tivuaon wim 7.)/0 \.UV:IdBB Jl ulC bdul})lﬁb dt a
95% confidence coefficient. Tolerance intervals establish a concentration range that is
constructed to contain a specified proportion or coverage (P%) of the population with a
specified confidence coefficient, Y (EPA 1989a).

There are potential limitations that should be considered in the use of the data obtained by
UURI for determining action levels based on background concentrations. These limitations
include the following:

» All UURI background data were obtained in the shallow surface soils {(0-24 inches)
and may not be representative of other soil types or horizons;

« Many areas of the ICPP have been graded and/or filled. Background soils
sampled by UURI may not be representative of soils used for fill at the ICPP; and

« There may be widespread elevated concentrations of certain constituents above
natural Bac grouncl at the ICPP from both point and non-point sources as a result
of site activities. It is not appropriate to establish action levels for LDUs based on
natural background if there are widespread elevated concentrations of
constituents at the ICPP unrelated to releases from the LDUs.

Golder Assoclates



Table 4.1

Background Concentrations of ietals
in Soils Sampled from Outside the ICPP Facility and
One-Sided Normal Toterance Intervais(l1)

$OJR|20SSY J8p|0D

Results in PPN + L 1'
Sample ‘@l‘rsenlc Barium Cadmium Chromium Lead (2) Mercury Selenium Silver

Bkg 1 iy 200 <5 25 12 0.043 0.584 <2
Bkg 2 5.1 V 270 <5 32 16 0.019 0.405 <2
Bkg 3 6.5 270 5 33 17 0.027 0.467 <2
Bkg 4 L4 _ 250 <5 34 * 12 0.028 0.341 <2 u
258 5.6 280 <5 28 <10 0.025 0. 113 <2
259 7.8 380 <3 26 <10 0.057 0.252 <2
260 6.4 240 <3 28 <30 0.023 0.495 <2
261 6.2 220 <5 18 <10 0.03% 0.236 <2
264 [-] 250 <5 28 <10 0.0 0.102 <2
2465 7:_6 210 <5 20 <10 0.046 0.227 <2 H
Average (X) Std. 6.4 255 <5 27 9 0.012 0.332 <2 H
Dev. (5B) 0.8 £} .- 5 5 0.013 0.184 .-
Background UTL a.7 403 -~ 42 24 0.070 0.848 --

All samples were collected by the University of Utah Research Institute, Salt Leske City, UT using EPA muthods. Semples Bkg 1-4 mere
coliected for the FPR Warehouse Site, arxl 258-245 were coliected for the Chemical Storsge end 2Zirconium Feed Tank Storage Areas. All
analyses are tolal constituent analyses and are reported on & dry weight basis.

where lead values are linted below detection limit a value of one-hslf the detection limit was used in the calcutation of the aversge,
standard deviation and tolerance limit velues.

The background one-sided t'qap-er tolerance interval (UTL) is (X) + X*SD, where the K value {tolerance factor) for sample size n = 10 is equal
to 2.911 with a probabitity level y = 0.95 and coverage P = 95X. '
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4.2 Results of the Soil Gas Survey

The soil gas survey was conducted as discussed in section 3.2. Measured atmospheric
background levels ranged from between 0 to 1 ppm as measured with the Foxboro Model
128 organic vapor analyzer (OVA). The highest measured OVA readings in Zone 1 were at
locations -03 and -04 (see Figure 3.0) where 50 ppm and 14 ppm, respectively were
measured. The remainder of the test locations in Zone 1 were less than 10 ppm. The
highest level measured in Zone 2 was a short duration elevated reading of 500 ppm at a
depth of 1.5 ft below ground surface. This reading dropped to 50 ppm within 2 minutes
and was still dropping when the test was terminated after 3 minutes. Sample locations -05

and -08 were selected for drilling and sampling because of slightly elevated readings of 30

ppm. The remainder of the soil gas sample locations in Zone 2 measured 10 ppm or less.
The results of the soil gas survey are shown on Figure 3.0 and are presented on Table 4.2.

4.3 Results of Inorganic Analyses

The complete list and range of concentrations for inorganics detected at LDU CPP-84 is
presented in Table 3.2. Sample results for selected inorganic analyses from the shallow
borings at LDU CPP-64 are shown in Table 4.3 Also shown on this table are the upper
tolerance limits (UTL) for the background soils described in Section 4.1. Lead and mercury
exceeded the background UTL in one sample.

Lead was detected at concentrations exceeding the background UTL in one sample, at
borehole CPP64-05 at the surface to 2 foot interval. Mercury was detected at concentrations
exceeding the background UTL also in only one sample, at borehole CPP64-02 at the surface
ta 2 foot interval,

4.4 Results of Organic Analyses

Nine organic constituents were detected in the validated organic results from LDU CPP-64,
and the results are presented in Table 4.4.

Volatile organics detected included ethylbenzene toluene and xylenes. Ethylbenzene,

Lmum m man o mm mirmema o oda ek lametan e TITNEAL N ~
toluene and xylenes were detected in boring CPP64-02 at 24 feet at concentrations of 23, 4

and 100 pg/Kg respectively. The concentration of toluene detected was below the sample
quantitation limit. Benzo(a)anthracene was detected at boring CPP64-02 at 0-2 feet at 75

pg/'Kg which wassbelow the routine sample quantitation limit of 690 ug/Kg. Chrysene was
detected at concentrations of 120 and 100 nc'/Yc' in baoring CPPA4-(2 at 0-2 and 2-4 feet

LRl G WWLACTAM G LI LS W Ades i AW e iy aan Waslastgmy wed & WRTVS S VTE RIS &

respectively. These concentrations also are below the routine laboratory sample
quantitaton limit of 690 ug/Kg.

Golder Assoclates
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The concentration of the phthalate esters detected ranged from below the sample
quanttations limit (690 pg/Kg) to a high of 2,000 ug/Kg. Phthalate esters are recognized as
common laboratory contaminants and may be attributable to laboratory handling. Bis(2-
ethylhexyl)phthalate was detected in samples from all the borings at concentrations ranging
from 59 pg/Kg to 1,500 ng/Kg, but there is no apparent correlation between sample
concentration and depth. Butylbenzyl phthalate was detected in boring CPP64-04 at
concentrations of 610 and 350 pg/Kg at the 0-2 and 4-6 foot depths, in boring CPP64-05 at
520 and 300 pg/Kg at the 2-4 and 4-6 foot depths, and in boring CPP 64-03 at 350 pg/kg at

the 2-4 foot depth. Diethylphthalate was detected at boring CPP64-01 at all three sampling

depths ranging £ ‘)00 to 1NN oo/ W

giig iTOM & LW BE/NE.
Di-n-butyl phthalate was detected in boring CPP64-03 at 2-4 feet (490 ug/Kg), in boring
CPP64-04 at 0-2 (2,000 pg/Kg), 24 (730 pg/Kg) and 4-6 (1,300 pg/Kg) and in boring CPP64-05

at 2-4 feet (1,100 pg/Kg) and 4-6 feet (510 ug/Kg).

Several unidentified organic compounds were detected at all sampling depths in the borings
ranging in concentration from 7.5 to 12,950 pg/Kg. These compounds consisted primarily cf
unknown alkanes and unknown alkylated benzene compounds that the laboratory could
not identify.

Golider Assoclates



Table 4.2

Soil Gas Survey Results
at [CPP Land Disposal Unit CPP-64

[ Zone Hole Depth (ft.) Measurement
(ppm)

| 1 01 0.5 3
1 01 1.5 4
1 01 3.0 <1
1 01 6.0 5
1 02 0.5 7
1 02 15 6
1 02 3.0 2
1 03 © 05 20
1 03 1.5 30
1 04 0.5 >10°
1 04 2.7 14
1 o4 3.0 <1
1 04 5.5 25
2 05 1.5 30
2 06 1.0 2
2 07 25 >10*
2 08 1.0 30
2 09 15 500°
2 10 25 6

e

Notes:

1.  The sail gas survey was conducted on June 6 and 7, 1990.

2. Measurements were obtained with a Foxboro Century 128 GC Organic Vapor

Analyzer.

T e
3. Sample Tocations are shown on Figure 3.0

4. Reported depths are below ground surface.

Short duration OVA reading.

Golder Assoclates




Table 4.3

inorganic Sample Analysis Results
fand Disparsal Unit CPP-64
(Results in mp/Kg) -

10D

op

$01e10085Y J

Borehaole Depih Amnic Harium Cadinium Chromium fron f.ead Mercury Nickel Selenium Silver

Ci'Pe4- 01 0-2 :% 47 126 BRI} 161 13,500 11.2 01y 19.0 064 U 22U

24 57 145 12U 147 11,400 10.1 onu 262 ces U 23u

46 33 4“9 10U 109 8840 177 Dy 16.2 061 U 21U

CPret-02 0-2 44 106 11y 136 11,8003 126 0.12 202 067 U 22U

24 a2 235 124 213 18,000 M3 0120 28.4 070U za U

4-6 4.1 308 1oy 110 7700 49 0.09 U} 126 063U 21U

CPP6ed-03 0-2 A | A5 L2u %9 15,300 180 a1y 255 G68 U 3 i

24 53 144 124 151 11,700 10.0 enuy 2.9 670U 24U

46 40 65.1 iy 122 9,900 54 o u 148 061U 210

CrPsd-od 0-2 a5 202 1.1y 24 13,600 127 ewu 21 067U 22U

24 KR 715 Liu 1) 7,260 52 009 U e 060 U 21U

4-6 25 629 L1y 9.6 7.310 52 ewu 126 067 U 22U

CPPs4-05 0-2 34 . 154 037 U 122 9,620 M3 ot0u 185 078 U 11U

24 42 102 13U 116 10,000 93 on2u 217 078 U 26 U

46 56 58.3 Lt 182 ‘ 8,400 6.6 oy 134 065U 21U
Maximum Vatue 71 235 N/A 24 18,000 411 0.12 28 4 N/A NIA
Minimum Value 25 308 NAA A8 7,260 49 N/A 120 N/A N/A
Detection Limit 20 40 10 20 20 1.0 009 80 0.60 20
Background UTL 87 403 5.0 420 N/A 240 0.07 N/A 09 20

U - compound was analyzed for but not detected, the reported value is the sample detection limit.
N/A - Not applicable.
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Organic Sainple Analysis Resulis

Table 4.4

Land Disposal Unit CPP-64
{Kesulls in gg/Kg)

; —1l
Horchole 1 Depth | Ethylbenzene | Toluene | Xylenes Benzoa) Bis(2- Butylbenzyl | Chrysene | Dicthyl Din- Unknown Unknown
I anthracene | ethylhexyl) § phthalate phihalate | bulyi Volatile Semivolatite
i phithalate phihalate Compounds | Compaounds
| Cresé-or | o2 5U “|su 54 730U 70U 73U 730U 200 ) 7% U ND 7,290 |
24 6U 6u 6u AL RY) 120} w0y 716U 980 710U NI 1Li50 |
4-6 5U s5U 5U 60 U 690 U 60 U 6% U (&L 690 U ND 630 §
CPis4.02 | 02 5U 54 5U 75 ) 720U 720U 120} 720U 720U ND 7560 |
24 2 1) 100 72 Y Jau 70U 100} 70U 72U ») 5,870 }
4-b 5U s5u 5U 696 U 69 ) 690 U 690 U 690 U 690 U ND ND
CPl64-83 | 0.2 5U 5U S5U 750 U 160 ] HoU 750 U 750 U 750U 75} 3,340}
24 6U 61 6uU 70U 1,000 350 ) 770 U 770U 490 ) ND 850}
§-6 6U 6u 6U 690 U 690 U 690 U 690 U 650U 650 U ND 1,930 ]
CPPe4-04 | 02 66U 6U 6U 800U 100 610 ) s00 U 800 U 2,000 ND 12,950 ]
24 66U 66U 6U &0 U 690 L 690 4 690 U 690 U 730 ND 6,020 )
4-6 6U 6U 6U &0 U 540]) 350 ] 690 U 690 U 1,300 ND 7470
CPle4-05 | 0-2 5U 5U Su 70U au 370U 370 U 37 u 370U ND ND
24 6U 66U 6U 70U 1,500 520 ] 70U AURY 1,100 ND 8,780 )
4-6 5U 5U 5U 20U 560 ) 300]) 690 U 690 U 510} ND 690 }
Maximum Value px} 4] 100 5] 1,500 610 ] 120} 1,500 2,000 9 ] 12,950 § "
Minimum Value N/A WA N/A N/A 6] 300 ) 100 ) 200 | 490} 75} 630] H
Delection Limit 5 5 - 5 370 370 300 ] 370 370 370 N/A N/A u

U-  Compound was analyzed for but not detected, the reported value is the sample detection limit.
J-  Compound concentration is estimated and the resull is less than the sample detection limit but greater than zero or 1he concentration based on a 1:1 response with the nearest

inlernal standard.
ND - Not detected.

N/A - Not applicable.
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5. HEALTH AND ENVIRONMENTAL ASSESSMENT

The Health and Environmental Assessment (HEA) is conducted to evaluate the impact of
hazardous constituents present at a site. The HEA invoives identifying the contaminants of
concern, the concentrations of these compounds in the affected environmental media, and

*}'\ﬂ avnncaA nr ﬂﬂ*Dﬂhﬂ]]‘J‘ Dvnnﬂﬂf‘ Tﬁnmnn ner ﬂﬂ‘ﬂfﬂ“mﬂﬂ"ﬂ] recontnre T}'\ﬂ DCEDHHE!
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element of this assessment is the development of an appropriate set of health and
environmental criteria to which the measured or predicted concentrations of toxic
contaminants are compared. These criteria are primarily based on EPA-established chronic
exposure limits. When the criteria are exceeded. there is a likelihood of adverse health or
environmental effects and additional measures may be required to prevent or reduce these
effects.

5.1 Identification of Toxic Contaminants

Analyses of soil samples from shallow boreholes at LDU CPP-64 were conducted to
determine the presence and concentration of inorganics (ten metals) and organics present in
the soil. The target compound/analyte list was presented in Table 3.1. The results of the
inorganic analysis results are presented in Table 4.3 Eight of the analytes are not included
in this HEA. Arsenic, barium, cadmium, chromium, selenium, and silver did not exceed
background concentrations or were analyzed for but not detected at the given detection
limit. Iron is an essential element for humans that is generaily considered non-toxic except
under conditions of large, single, and accddental ingestion of medicine or in the presence of
specific genetic or medical conditions. Nickel may also be essential to humans. Median soil
concentrations of nickel are typically 26 - 50 mg/kg (ATSDR, 1988). The highest
concentration of nickel detected was 28.4 mg/kg.

Lead is a well-documented cumulative toxin that has been shown to produce cancer based
on studies in animals. Differences between individuals such as age, nutritional status, and
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considered a sensitive population because they are particularly susceptible to neurological
changes with excess lead intake. Because some of the toxic effects can occur at blood lead
levels so low as to be essentially without a threshold, the EPA recommends that neither a
chronic reference dose or a numerical cancer risk be used (EPA 1990b). Although the soil
lead concentration of 41.3 mg/kg at LDU CPP-64 exceeds the background UTL, this
concentration is significantly less than the soil concentration of > 500 mg/kg determined
necessary to piaéduce an increase in blood lead levels in children exposed to lead containing
soil. Therefore, lead is not considered further in this HEA.

The remaining analyte, mercury, is present at a level greater than background and exposure
to this compound has been associated with toxic effects. Mercury is included in the HEA
for LDU CPP-64. This element has a number of inorganic and organic derivatives. Toxicity
is highly dependent on the form and route of exposure, organic (alkyl) mercury being more
toxic by ingestion than inorganic (metallic) mercury. Target organs for toxic effects are the
central nervous system and the kidney. Mercury has not been classified as to human
carcinogenicity.

Golder Associataes
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Analysis results for organics found in soils at LDU CPP-64 are provided in Table 4.4. Nine
compounds were specifically detected in the soil samples in addition to unknown volatile
and semivolatile compounds. Although a known release of hexone occurred in Zone 1 and
hexone contaminated vermiculite was stored at Zone 2, no hexone was detected in the soil
sampies. Of the nine organic chemicals detected, three (benzo(a)anthracene, chrysene, and
bis-(2-ethylhexyl)phthalate) are probable human carcinogens (EPA weight-of-evidence
classificaton BZ).

Benzo(a)anthracene and chrysene are members of a group of chemicals known as polycyclic
aromatic hydrocarbons (PAHs). PAHs are formed during the incomplete burning of coal,
oil, gas, garbage, and other organic substances and can be sither man-made (cigarette
smoke, automobile emissions, asphalt production) or occur naturally (volcanoes, forest fires).
Little information is available about the health effects of individual PAHs. Lung cancer and
skin cancer have been documented in humans exposed to mixtures of PAHs through the
inhalation or dermal contact routes (ATSDR, 1990).

Bis(2-ethylhexyl)phthalate (BEHP) is a chemical used to make plastics more flexible, such as
rainwear, flooring, and medical tubing. Animal studies indicate that liver cancer, other
adverse liver effects, and adverse reproductive effects are associated with the ingestion of
BEHP. However, evidence of carcinogenicity and adverse effects in exposed human
populations is inadequate. Three other phthalate esters were alsc detected in the soils of
LDU CPP-64: diethyl phthalate, butylbenzyl phthalate, and di-n-butyl phthalate. All are
associated with adverse liver and reproductive effects in animals. Of these three, butyl
benzyl phthalate is also a possible human carcinogen (EPA weight-of-evidence classification
C) based on suggestive evidence in animals but with no supporting data in humans. The
concern with this group of chemicals has arisen because of their widespread occurrence at
low levels in the environment. BEHP and other phthalate ester plasticizers have been
found to be generai contaminants of virtuaily ail soil and water ecosystems (Klaassen et ai,,
1986).

Three volatile organic chernica.ls were also detected in soil samples from LDU CPP-64.

Tlnen abawafcels aea bl dlhacmaem ~le A A | 1.\ i
LESE ThRENudals arc culy;um 1Zene, toiuene, anad Ayxene Mone of these chemicals have been

classified by EPA as potential animal or human carcinogens. All have similar chronic
toxicity effects including liver and kidney damage with long term exposure (Proctor et al.,
1988). Although these chemicals are related to benzene, they have not produced blood

abnormalities similar to those assodated with benzene exposures.
In addition to mercury, all of the organic chemicals detected, although found at very low

levels, are evalgatedcin this HEA. Health assessment of effects from the unknown volatiles
and semivolatiles is not possible without identification of the chemicals.
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5.2 ldentification of Exposure Pathways

All contaminants detected appear to be localized in the upper four feet of the soil except di-
n-butyl phthalate, which had the highest level detected at 4 - 6 feet. (See Tables 4.3 and
4.4). Incidental soil ingestion or dermal contact with the soils are potential exposure
pathways for all of the contaminants. In addition, toluene, xylene, and ethyibenzene are
contaminants that could volatilize and could potentially be associated with inhalation
exposures. The remaining organic contaminants have very low vapor pressures and under
normal conditions airborme vapors should be minimal or nonexistent. The depth to ground-
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contamination by the compounds detected preclude any significant impact on ground and
surface water.

5.3 Identification of Receptor Populations

The typical receptor for contaminants present at LDU CPP-64 are workers at the ICPP. The
ICPP is a secured industrial site with limited access.

5.4 Human Health Assessment

Several criteria are used to assess the potential human health effects of the soil
contaminants identified at LDU CPP-64. The results of the assessment are summarized in
Table 5.1. The first criterion is the calculation of a soil concentrations resulting in no
systemic toxicity based on a sensitive population (16 kg child, ingesting 200 mg soil per day
for a 5 year exposure period). The criterion is the soil concentration resulting in an oral
dose equivalent to the applicable chronic reference dose (RfD) for each contaminant. The
RID for a contaminant is the daily intake of the contaminant to which even a sensitive
individual might be exposed without developing documented critical toxic effects.

If contaminants are carcinogens, then a second criterion is also calculated to evaluate the

level of contaminant present in the soil. For carcnogens, the criterion is based on the soil

concentration, if ingested, that would be equivalent to a cancer risk of 1E-06. A cancer risk
of 1E-06 or less is generaily considered insignificant for regulatory purposes {40 CER

© 300.430). General assumptions for this include a 70 kg person, ingesting 100 mg soil per day

for 70 years. Both the systemic screening and the carcinogenic screening are conducted as

recommendecr irt'fHe RCRA Facility Investigation Guidance (EPA, 1989).

None of the soil concentrations detected exceed the criteria based on the RfD (see Table
5.1). Therefore, systemic adverse health effects would not be expected in individuals
exposed to soil contaminants at the levels detected in the soils at LDU CPP-64. For the
carcinogens, bis (2-ethythexvl)phthalate and butylbenzyl phthaiate, the soil concentrations
associated with a 1E-06 cancer risk are orders of magnitude greater
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Table 5.1

Summary of Health and Environmental Assessment for LDU CPP-64

(b)EPA 1990a.

(c)Quantitative data not determined (EPA 1990a).

(d}EPA 1990b.
(¢)Surrogate based on BEHP.

(ayThreshold Limit Value (ACGIH 1989).

Screening Criteria
: Maximum
A Detected Soil
:" Concentration Chronic Soil Oral Slope Soil TLV(a)
Constituent ' (mg/Kg) Oral RfD  § Concentration Factor Concentration (mg/m’)
(mg/Kg/d) = RID (mg/Kg/dy' | = 1E-06 Risk
(mg/Kg) (mg/Kg)
Inorganics 0.12 3E-04(b) 24 - -- 01
Mercury
Organics 0.075 —~{c) - : (c) -- -
Benzo(a)anthracene
Bis(2-ethylhexyl)phthalate 1.5 2E-02(d) 1,600 1.4E-02(d) 50 5
Butylbenzylphthalate 0.61 2E-01(d} 16,000 1.4E-02(e) 50 -
Chrysene 0.12 -{c) . - (©) - 0.2(f)
Diethylphthalate 1.9 8E-01(b) 64,000 - -~ 5
Di-n-butylphthalate 20 1E-01(d) 8,000 -- -- 5
Ethylbenzene 0.023 1E-01(b) 8,000 - - 434
Toluene 0.004 3E-01(d) 24,000 - -- 377
Xylene 0.1 2E+00(d) 160,000 - - 434

{)PEL. for coal tar pitch volatiles.

RfD: Chronic Reference Dose
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than the levels of these two contaminants detected in soils at LDU CPP-64. Thus, the
cancer risk assodated with ingestion of soils would be negligibie. Because of the limited soil
contamination and the type of industrial activities at LDU CPP-64, the contribution of
dermal contact to the cancer risk, although not quantitatively evaluated, would also be
expected to be negligible.

Benzo(a)anthracene and chrysene do not have published RfDs because data is inadequate
for quantitative evaluation (EPA 1990a). Cardnogenic slope factors are also not available at
this time (EPA 1990a, 1990b). Both are probable human carcinogens based on animal
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these contaminants could be assigned using the previously published oral slope factor of
11.5 (mg/kg/d)” for a related compound, benzo(a)pyrene (EPA, 1984). Based on this
surrogate, the soil concentration equivalent to a 1E-06 risk would be 0.06 mg/kg. Both
benzo(a)anthracene, detected at 0.075 mg/kg, and chrysene, detected at 0.12 mg/kg. in soils
at LDU CPP-64 would exceed this screening criteria. Although the concentrations of PAHs
exceed the screening criteria, a more realistic, yet conservative, estimate of the risk
associated with an occupational ingestion exposure can be calculated for the total
concentration of benzo(a)anthrancene and chrysene, both of which are carcinogens. The
estimated cancer risk for ingestion of soil contaminated with a total concentration of
carcinogenic PAHs at 0.195 mg/kg (0.075 mg/kg and 0.12 mg/kg, soil concentrations of benzo
(a)anthrancene and chrysene, respectively) is 6.2E-07. The 6.2E-07 risk is calculated using
the standard EPA ingestion equation (EPA, 198%¢) and conservative, upperbound exposure
parameters as recommended by USEPA Region X (EPA, Region X, 1990) given below and
using the slope factor for benzo(a)pyrene as a surrogate PAH slope factor:

Siope Factor x Intake = CS x IR x CF x FI x EF x ED
BW x AT

where:
MC e L ~al o - b
ot - lV'.l‘lA.l.Lll.l.ulI. DULI. Lu.lu.cuuauuu

IR = Ingestion Rate (100 mg/day)
CF = Conversion Factor (1E-06 kg/mg)

Fl = Fraction ingested from contaminated source (100%)
FF = FExposure Frequencvy (36% of 365 davq/m\

Aern e wna & & mmase (= /T Wl S LE S

ED = Exposure Duranon (40 yrs)
BW = Body Weight (70 kg)
AT = Avesage Time (365 d x 75 yrs)

It should be noted that benzo(a)pyrene is a very potent carcinogen and that risks predicted
for other less carcinogenic PAHs such as those found at this site may actually be
considerably less. In addition, the slope factor for benzo(a)pyrene is currently under review
(EPA 1990a, EPA 1990b). Any risk associated with time because PAHs biodegrade in soils.

Because volatile organics were detected in the soils, a third screening criterion is used to
evaluate the soil concentrations of contaminants with respect to their potential contribution
to airborne contamination levels. A commonly acceptable occupational limit for these
substances in air is given by the Threshold Limit Vaiue (TLV). The TLV is a recommended
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exposure level in air expressed as mg/M® (mass/volume) or ppm (volume/volume). The
TLVs for the three volatile organics are 434 mg/M’ (ethylbenzene), 377 mg/M? (toluene), and

434 r~nc:rfM3 (xvlene) (ACGIH, 1989). The maximum soil concentrations of these contaminants

(expressed as mass/mass) are 0. 023 mg/kg (ethylbenzene), 0.004 mg/kg (toluene), and 0.1
mg/kg (xylene). Given these low soil concentration levels and the limited area of soil
contamination (i.e. total mass of contaminated soil), dispersion and diffusion of volatile
contaminants in the ambient air would resuit in air concentrations far below the
corresponding TLVs.

Similarly, the TLVs for inorganic mercury, chrysene, and the phthalate esters are also
presented in Table 5.1. The contaminant concentrations detected in soils at LDU CPP-64 do
not pose an inhalation toxicity hazard. Based on soil concentrations of contaminants
detected at the site, total airborne particulates (dust) would exceed the National Ambient Air
Quality Standard for Particulates by at least 4 orders of magnitude before the airborne
concentrations of these contaminants would pose a health risk.

Based on the screening provided above, the risk to workers occupationally exposed to the
contaminants identified in the soil samples from LDU CPP-64 is considered negligible. The
very low levels of contaminants present should not produce adverse systemic health effects.
The risk of developing cancer from daily exposure to the carcinogenic contaminants present
is also insignificant. Although data is insuffident to quantitatively evaluate the spedific
PAHSs present in soils, an insignificant carcinogenic risk is estimated based on conservative
industrial exposure assumptions using a more potent PAH surrogate. This estimate is very

concervative due tn the limited area of contamination, and the location of the
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contamination beneath the asphalt.

5.5 Environmental Assessment

LDU CPP-64 is located within the controlled boundaries of the ICPP. Zone 1 is a paved
area and Zone 2 is a 10 ft by 25 ft unpaved area that does not support crops or plants.
Large animals and migratory wildlife do not have access to or are not known to frequent
this immediate area. No impact on terrestrial biota is anticipated.

Low annual rainfall will resuit in little surface runoff and infiltration. -These conditions, in
addition to the depth to groundwater (approximently 455ft) and low level of soil
contamination will limit migration of contaminants and any adverse effects on surface
waters or groundwater in the vicinity of LDU CPP-64. Consequently, surface water and
groundwater will not be adversely impacted by the levels of soil contamination detected at
LDU CPP-64. lmpacts on downwind environments from airborne dispersion and diffusion
of contaminants will be insignificant because of the iow soil contaminant concentrations
and the limited area of contamination.
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6. SUMMARY AND CONCLUSIONS

This section presents a summary of the results of investigations at LDU CPP-é4.
Conclusions regarding the nature and extent of contamination detected and potential health
or environmental effects assocated with the contaminants detected are also presented. In
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presented.

6.1 Summary

Ten soil gas sampling locations (See Figure 3.0) were sampled at depths ranging from 0.5 to
6 feet. The soil gas was sampled and analyzed using an organic vapor analyzer (OVA).

Five boreholes were drilled and sampled to a depth of 6 feet. The five shallow boreholes
were sampied at 0-2, 2-4, and 4-6 foot depths. Samples were analyzed for metals, volatile
organics, and semivolatile organic compounds. Samples from one borehole were also
analyzed for the 40 CFR Part 261 Appendix VIII constituents.

Results of the sampling and analysis are summarized below:

» Volatile organic compound concentrations in soil gas as measured with an OVA
ranged from non-detectable to a singie high reading of 500 ppm, with typical
readings in the order of 2 to 10 ppm. These soil gas measurements were used to
direct subsequent sampling locations for laboratory analysis, analyses of which are
summarized in Table 5.1.

« Lead and mercury were detected at concentrations above the Upper Tolerance
Limit (UTL) in at Jeast one sample from the shallow boreholes.

6.2 Conclusions

Concentrations of detected target compounds at the site do not pose an unacceptable risk to
human health or the environment. The concentrations of the inorganics detected at LDU
CPP-64 do not'pose a risk to human health or the environment and it is unlikely that
permissible exposure levels (see Table 4.4) would be exceeded. Nine organic compounds
were detected at LDU CPP-64 (See Table 4.2). None of these compounds were present at
concentrations that pose a threat to human health or the environment. There is no need to
conduct additional investigations at this site and removal, decontamination or closure as a
land disposal facility under RCRA should not be required.
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TRACK-1 RISK EVALUATION SUMMARY
DATE: 1/24/92

SITE: CPP-64 |

i

L

SUMMARY:

A track-l assessment was conducted to establish risk-based soil screening concentrations to evaluate
hexone (methyl isobutyl ketone) contamination at CPP-64. Two zones of contamination were evaluated, as
follows: _

Zone 1: 3.05 m wide and 3.05 m long, with a depth of 1.83 m

lone 2: 3.05 m wide and 7.62 m long, with a depth of 1.83 m

The calculation of seil screening concentrations was based on a target risk level representing a
hazard quotient of 1 (based on noncarcinogenic effects) or a cancer risk of 1.0E-06 (based on carcinogenic
effects). The evaluation followed the track-1 guidance for the assessment of low probability hazard sites
at the INEL {DOE/ID-10340{91)).

Summary tables of risk-based soil screening concentrations for hexone, for each contaminated zone,
are attached. Soil screening concentrations were calculated for both industrial and residential
scenarios. The residential scenario considers exposures to individuals under contaminant conditions that
would exist in 100 years (after institutional control). Four potential exposure pathways were evaluated,
as applicable to hexone: soil ingestion, inhalation of fugitive dust, inhalation of volatiles, and
groundwater ingestion (for residential scenario only).

The shaded box in the attached tables shows the lowest risk-based soil concentration for hexone.
The ingestion of groundwater pathway provided the most significant risk (lowest risk-based screening soil
concentration) for hexone,



SUMMARY TABLE OF RISK-BASED SOIL SCREENING CONCENTRATIONS FOR
CPP-64 (ZONE 1) SOIL CONTAMINATION FOR HEXONE

El Scenarios
Exposure Occupational Residential
Pathways Soil Concentration | Soil Concéntration Soil Concentration | Soil Concentration |
at 1E-06 Risk at HQ = 1 at 1E-06 Risk at HQ = 1
(mg/kg) (mg/kg) {ma/kq) (mg/kg)

Soil Ingestion - 1.00E+05 -- 1.35E+04
Inhalation of
Fugitive Dust -- 1.17E+08 -- 8.49E+07
Inhalation of

Volatiles NA 5.27E+05 NA 4.20E+05%

Groundwater . E A
Ingestion NA NA -- 8.37E401

NA = Not Applicable.

-- = Calculation not performed because of no published toxicity value.
Shaded box = Lowest risk-based soil concentration.




SUMMARY TABLE OF RISK-BASED SOIL SCREENING CONCENTRATIONS FOR
CPP-64 (IONE 2) SOIL CONTAMINATION FOR HEXONE

Scenarios
Exposure Occupat ional Residential
Pathways Soil Concentration | Soil Concentration | Soil Concentration | Soil Concentration
at 1E-06 Risk at HQ = 1 at 1E-06 Risk at HQ = 1
(ma/kg) (mg/kq) (mg/kg) {mg/kq)
Seil Ingestion -- 1.00E+05 -~ 1.35E404
Inhalation of
Fugitive Dust -- §.69E+07 -- 3.40£+07
Inhalation of
Volatiles NA 2.11E+405 NA _1.68E+05
Groundwater R
Ingestion NA NA -~ i 3,61E401

NA = Not Applicable.

-- = Calculation not performed because of no published toxicity value
Shaded box = Lowest risk-based soil concentration.




TRACK-1 RISK EVALUATION SUMMARY

DATE: 6/3/92
SITE: CPP-64
SUMMARY:

A track-1 assessment was conducted to establish risk-based soil screening concentrations

B R N T T e iy Sy
for lead and mercury at CPP-64. The assessment supplements a previous assessment for hexone

at the site. Two potential zones are considered; zone 1 is 3.05 m x 3.05 m in areal extent and 1.83
m deep. Zone 21s 3.05m x 7.62 m in areal extent and 1.83 m deep. Some toxicity data were
inadequate and are so indicated in the artached tables. Lead toxicity data were not available for any
pathway, so no table is included for lead. There exists interim guidance on soil lead cleanup levels
at Superfund sites that can be used for screening, however. OSWER Directive #9355.4-02 gives a
range of 500 to 1000 ppm as that levell. The EPA has classified lead as a probable human
carcinogen. Mercury is not classifiable as to human carcinogenicity.

Summary tables of risk-based soil screening concentrations for mercury for each zone are
artached. The evaluation followed the "Track 1 Sites: Guidance for Assessing Low Probability
Hazard Sites at the INEL" [DOE/ID-10340 (91)]. The calculation of soil screening concentrations
was based on a target risk level representing a hazard quotient of 1 (based on noncarcinogenic
effects). Toxicity values were obtained from EPA sources (Health Effects Assessment Summary

Tables, 1992). No credit was taken for any chemical degradation that may occur.

Four potential exposure pathways were considered, as applicable to the contaminant: soil
ingestion, inhalation of fugitive dust, inhalation of volatiles, and groundwater ingestion. The
shaded box in the attached tables shows the lowest risk-based soil concentration for each
contaminant and zone. The lowest risk-based soil screening concentradon for mercury was based

on the soil ingestion pathway.

1 Determination of final cleanup levels should consider EPA memoranda and guidance
subsequent to the interim guidance.



SUMMARY TABLE OF RISK-BASED SOIL SCREENING CONCENTRATIONS
FOR CPP-64 ZONE | SOIL CONTAMINATION FOR MERCURY

Scenanos

Exposure Occupatonal Residental

Pathways Soil Soil Soil Soil
Concentration Concentration Concentration Concentration
at 1E-06 Risk atHQ =1 at 1E-06 Risk atHQ =1
(mg/kg) (mg/kg) (mg/kg) (m

Soul Ingestion - 6.00E+(2 - 5

Inhalaoon of

Fugidve Dust -- 5.04E+05 -

Inhalagon of

VYolatiles NA NA NA NA

Groundwater

Ingeston NA NA - 5.20E+02

NA = Not Applicable.
-- = Calculation not performed because of no published toxicity value.
Shaded box = Lowest risk-based soil concentration.




SUMMARY TABLE OF RISK-BASED SOIL SCREENING CONCENTRATIONS
FOR CPP-64 ZONE 2 SOIL CONTAMINATION FOR MERCURY

S

[
e LR AV D

Exposure Occupatonal Residental

Pathways Soil Soul Soil Soil
Concentration Concentration Concentration Concentratdon
at 1E-06 Risk atHQ =1 at 1E-06 Risk atHQ =1
(mg/kg) (mg/kg) (mg/kg) (mg/kg)

Soil Ingestion -- 6.00E+02 — 1

Inhalation of

Fugitive Dust - 3.18E+05 - 2.31E+05

Inhalation of S

Volagles NA NA NA NA

Groundwater

Ingestion NA NA - 2.16E+02

NA = Not Applicable. ‘
— = Calculanon not performed because of no published toxicity value.
Shaded box = Lowest risk-based soil concentration.



